Abstract: Aim: This study aimed at exploring the type, degree, and duration of work-related burden on neonatal physicians and nurses working in tertiary level neonatal intensive care units, its impact on their private life, and at assessing which coping strategies were found helpful. Methods: Transversal descriptive study using an anonymous questionnaire. Results: Fifty-two neonatal physicians and 60 nurses took part in this survey (response rate 77%). Altogether, 78% stated that the difficult medical and ethical dilemmas represent a burden to them. 87% experienced this work burden as momentary, and 12% as long-lasting. In 40% of the respondents, their private life was affected. Exhaustion was the most frequently cited stress symptom (physicians 25%, nurses 15%). Close to 90% of the caregivers were offered a platform for team debriefings and discussions or pastoral assistance by their hospital, but most of the respondents found relief from stress through discussions with family members and friends (20%), and through their hobbies (15%), or both (43%). Conclusion: Working in a NICU environment represents a burden for the majority of neonatal health care providers. Exhaustion was the most frequent symptom. Social contacts with family and friends and hobbies are the coping strategies found most helpful. Staff meetings, debriefing platforms and pastoral assistance help alleviate work-related stress.
Introduction
Over the last decades, neonatal intensive care medicine has gone through an impressive progress in terms of knowledge, technology, diagnostic and treatment options. This success has led to an important and continuing decrease of neonatal mortality both in term neonates, but even more so in extremely preterm infants [1] [2] [3] [4] [5] . Unfortunately, long-term morbidity has not decreased accordingly. On the contrary, many studies show an increase in intermediate and long-term neuro-sensory morbidity among surviving very preterm infants [6] [7] [8] . Moreover, sequelae of moderate-to-severe hypoxic-ischemic encephalopathy also put the survivors of perinatal asphyxia at risk of mental impairment and cerebral palsy [9] . The increased risk of these long-term impairments adds considerably to the daily clinical challenges for neonatal physicians and nurses working in tertiary neonatal centers. The decisional complexity regarding questions such as withholding, initiation or continuation of intensive care medicine in fragile preterm infants or in infants with severe brain lesions due to hypoxia, stroke or hemorrhage has steadily increased over time. Moreover, the often difficult disclosure of complications and severe lesions to the parents and the following accompaniment by the caring team over longer periods of time represents a strenuous effort on neonatal Health Care Providers (HCPs) [10] . Empathy has been shown to be simultaneously therapeutic for families/patients but at the same time to erode the professional caregivers [11] . Moreover, the highly stressful and demanding NICU environment, the repetitive exposures to traumatic situations, to severe morbidity and to dying neonates constitutes a huge psychological load on NICU caregivers [12] .
Tremendous changes have taken place within neonatal intensive care units over the last two decades with higher patient acuity and increased parental expectations regarding the ability to save very sick or extremely premature infants. This has led to a substantial increase in work load and staff stress. Despite this, little information has been collected about the impact of work-related burden on neonatal caregivers. Most available studies pertain to health care providers working in adult ICUs [13] [14] [15] [16] or in pediatric ICUs [17] . They all report high burnout levels affecting up to 50% of ICU physicians and nurses, and they show that the high level of work-related stress encountered by HCPs in an intensive care environment has the potential to significantly impact on the caregivers' perceptions about the value of their work, feelings of success, performance and welfare. Braithwaite and Oehler showed that stress and burnout among pediatric nurses represent a concerning issue [18, 19] . Important stress and burnout in HCPs have been shown to have strong effects on quality of patient care [16, [20] [21] [22] [23] . In a recent survey to measure burnout in a cohort of Italian neonatal physicians, Bellieni and co-workers called attention to the alarming situation. They found a very high burnout incidence with 60-65% of neonatologists being in the 'at risk' burnout range, and another 30% experiencing high burnout [20] . A large cross-sectional survey study on burnout in the NICU setting by Profit et al., involved 2073 nurses, nurse-practitioners, respiratory care providers and neonatal physicians working in 44 NICUs. The burnout rate of the staff varied significantly between NICUs, ranging from 7.5% to 54.4% and was less prevalent in physicians compared with non-physicians [21] .
We hypothesized that neonatologists and nurses working in tertiary NICUs experience a high and enduring work-related burden which affects not only their own health but also impacts on their private life. Our survey therefore aimed at exploring the type, degree and duration of work-related burden on neonatal physicians and nurses working in Swiss level III neonatal intensive care units, its impact on their private life, and to assess which strategies are found helpful by the caregivers to cope with the work-related load.
Methods
We assessed the work-related burden on neonatal physicians and nurses working in level III Neonatal Intensive Care Units (NICUs) in the German-speaking part of Switzerland (9 centers). This descriptive study was an explorative pilot survey within a large Swiss National Research Project on 'end-of-life decisions in NICUs' extending from 2011 to 2015 (National SNRF NFP67 Project).
For this survey, we added 6 questions on work-related burden (Table 1) as a separate section to a larger questionnaire on ethical issues in neonatal intensive care and on caregivers' practices. The questions concerned the following domains: 1) physical and psychosomatic symptoms; 2) the frequency of occurrence; 3) the duration of burden; 4) the influence on private life caused by work-related burden; 5) individual coping strategies; and 6) the availability of institutional support and debriefing opportunities.
The questionnaire was in German language and also consisted of general demographic information about the respondent. The questionnaires were sent to the medical NICU directors and to the head nurses to be distributed among all physicians (residents, fellows and attending physicians) and nurses on clinical duty that day. For this cross-sectional pilot study, we aimed at enrolling a minimum of 100 participants (out of 400 HCPs for the nine NICUs, 25%), and at least eight physicians and eight nurses per center. After duly completion and using a prepaid envelope, the questionnaires were returned anonymously by each respondent to the study investigators. No second call was sent out. Ethical approval for this type of self-administered, anonymous questionnaire survey of health care providers was granted by the Ethical Commission of the Canton Zurich.
The answers were then analyzed using Excel (Mac version 2008 and Windows Office 2010) and Matlab (Matlab version R2010a for Mac OS X, Mathworks), and IBM SPSS Statistics (version 22). We present here the data on the work-related burden on neonatal HCPs working in a tertiary neonatal intensive care setting as absolute frequencies, and as percentages with the 95% Confidence Intervals (CI). Answers of various groups (men vs women, physicians' vs nurses) were compared using Mann-Whitney U tests for ordinal variables, and Chi-square tests for categorical variables.
Results
From 146 questionnaires sent out, 112 were returned (response rate 76.7%): 52 from neonatal physicians and 60 from neonatal nurses. Twenty-six (50.0%) physicians were male, 59 (98.3%) nurses were female. For both professions, the mean age was 41.1 years, and the average work-experience in neonatal medicine was ten years (<5 yrs: 26.5%; 5-10 yrs: 23.5%; 10-20 yrs: 24.5%; >20 yrs: 25.5%).
83 (74.1%; 95% CI 65.3-81.3%) of all participants did not suffer from physical complaints, psychosomatic symptoms or exhaustion (Table 1, Q1) . A higher percentage of women than men said they suffered from none of these complaints (p=0.012). Physical complaints were experienced only by 2 participants (1.8%; 95% CI 0.5-6.3%), psychosomatic symptoms by 10 participants (8.9%; 95% CI 4.9-15.7%), and exhaustion by 22 (19.6%; 95% CI 13.3-28.0%). Men suffered more frequently from exhaustion than women (p=0.040). No significant differences were found between physicians and nurses. The distribution of the answers among neonatal physicians and nurses is shown in figure 1. To the question on 'how long this burden lasts' (Table 1, Q3), the duration was described as momentary by 83 (87.4%; 95% CI 79.2-92.6%) participants, as long-lasting by 11 (11.6%; 95% CI 6.6-19.6%), and as chronic by one HCP (1.1%; 95% CI 0.2-5.7%). This overall distribution hold true both for the physicians (88.6%; 11.4%; 0%) and for neonatal nurses (86.3%; 11.8%; 2.0%). No significant differences could be found between answers given by physicians and nurses, or by men and women.
Regarding the question as to whether this work-related burden affects their private life (Table 1 ; Q4), 4 HCPs (3.6%; 95% CI 1.4-9.0%) experienced this as being often the case, 40 (36.4%; 95% CI 28.0-45.7%) as occasional, 53 (48.2%; 95% CI 39.1-57.4%) as rarely, and 13 participants (11.8%; 95% CI 7.0-19.2%) answered that this was never the case. Figure 2 , depicts the distribution of the answers among neonatologists and neonatal nurses. Again, there was no significant difference between physicians and nurses, or between men and women.
When asked about how they cope with this burden (Table 1, Q5 , several answers could be given) the following coping strategies were named. Forty-eight participants (42.9%; 95% CI 34.1-52.1%) indicated hobbies and discussions with family members and friends; eight HCPs (7.1%; 95% CI 3.7-13.5%) named hobbies, discussions with family members and friends, and religion; seven (6.3%; 95% CI 3.1-12.3%) chose hobbies and personal therapist. Seventeen participants indicated hobbies (15.2%; 95% CI 9.7-23.0%), and 22 respondents (19.6%; 95% CI 13.3-28.0%) mentioned discussions with family members and friends. Religion as main support was cited by only one participant, and personal therapist was never chosen as a single coping strategy.
When asked about the 'availability of institutional support and debriefing opportunities' (Table 1, Q6, several answers could be given), 51 (45.5%; 95% CI 36.6-54.8%) respondents indicated the availability of routine debriefings after difficult decision making processes; 12 HCPs (10.7%; 95% CI 6.2-17.8%) named routine team debriefings under the moderation of specially trained moderators whereas 75 participants (67.0%; 95% CI 57.8-75.0%) answered that they have the possibility to hold team discussions without the help of a trained moderator. Forty-three HCPs (38.4%; 95% CI 29.9-47.6%) also mentioned the assistance to the neonatal team from the hospital's pastoral care. Finally, 14 respondents (12.5%; 95% CI 7.6-19.9%) indicated no routinely implemented institutional assistance available to relief the work-related burden.
Discussion
Our results show that although the majority of the neonatal physicians and nurses participating in this survey perceive the exposure to stressful situations associated with intensive care of very sick newborn infants as a burden, only one out of ten physicians and nearly two out of ten nurses indicate this burden as being often present. 70% of the physicians and more than 50% of the nurses describe this work-related distress as occasional, and if present, the same percentage of the physicians (89%) and nurses (86%) stated that the burden lasts only momentarily. Moreover, when asked about symptoms of stress, 74% of the participants indicated no symptoms over the last six months. The most frequent symptom cited was exhaustion with 25% of the physicians and 15% of the nurses. The finding that significantly more men than women experienced exhaustion may not reflect a true gender difference but more likely be due to a difference in work-load between physicians (50 hours per week) and nurses (42 hours). The vast majority of responding men were physicians (26 out of 27 male respondents, 96%), whereas the proportion of female physicians was 31% (26 out of 85 female participants).
A comparison of the low prevalence of work-related stress in our survey with other reports focusing on burnout is not possible as we did not formally assess burnout. We aimed more at stress recognition among NICU caregivers, given the fact that burnout could be described as a process which begins with sustained high levels of stress which can ultimately lead to a feeling of fatigue, emotional exhaustion, detachment, irritability and cynicism [21] . In our study we explored only two elements of burnout, namely exhaustion and relationship deterioration included in most burnout questionnaires. The large variability of burnout prevalence ranging from 7.5% to 86% in healthcare workers including two NICUs [20, 21] might depend on the burnout questionnaire used and on the cultural and socio-demographic conditions of the interviewed samples.
Our study focused on coping strategies but further protective factors associated with lower stress related disturbances were not specifically assessed. Neonatal physicians and nurses in our cohort dealt with this professional stress by primarily talking to family members and friends, and/or by finding stress relief through their hobbies. These finding are consistent with the results from other studies [24] [25] [26] . Regular exercise has been advocated to relieve stress in critical care givers [17] , the same holds true for having outside interests and hobbies [27] .
Close to 90% of the respondents of our survey indicated that they were offered some form of debriefings, discussion platforms or assistance by the hospital. Staff meetings have been perceived as important interventions for relieving the job strain and personal stress of the HCPs [28, 29] . These unit-level discussions among the staff may also impact on the rating of interpersonal relationships between clinicians and nurses, and on the degree of ICU conflicts, both of which have been found to be associated with increased job strain [28, 30] and burnout [31] . Oehler et al., [19] found out, that besides the workload and the dying of the patient, the uncertainty regarding the treatment choices and also conflicts with physicians represent the highest stressors for the nursing staff. This underscores the relevance of facilitating discussions between neonatal physicians and nurses whenever needed. Such strategies will thereby contribute to improve the working conditions, which in turn correlate with positive coping strategies among HCPs, as shown by Golbasi and collaborators [32] .
This study has some limitations. For practicality reasons, we focused on the NICUs in the German-speaking part of Switzerland, and thereby we included nine out of the total 11 NICUs. Therefore our results cannot be extrapolated to the whole country. Being an explorative pilot survey, we used a non-validated brief six-item questionnaire in order to keep the time burden minimal for respondents. Although satisfactorily high, the response rate of 77% of eligible nurses and doctors bears potential for bias. The direction of such a bias, if present at all, may be that more stressed HCPs were more inclined to participate in this survey. If this would have been the case, we would then have expected a higher prevalence of work-related burden in our sample. Moreover and in order to assess the duration of the work-related burden as subjectively perceived by each respondent, we have not given a precise definition of the duration. As our aim was to focus on the individuals (neonatal clinicians and nurses), we did not collect data such as work environment and conditions, work load, adequacy of staff resources, safety and teamwork climate, and the degree of NICU conflicts. Being a descriptive study, it can therefore not determine a causal relationship between the measured variables.
Conclusion
This survey sheds light on the topic of work-related distress by giving some new information on the duration of distress, on its spill-over into private life and on coping mechanisms found helpful by NICU caregivers. It clearly shows that working in a NICU environment represents a burden for the majority of HCPs. Exhaustion was the most frequently cited symptom. Social contacts and hobbies are felt very important coping strategies. Further in-depth research using a larger validated questionnaire on the impact of chronic or repetitive work-related stress, but also of potentially protective measures such as extra holidays or downtime on neonatal HCPs is needed to develop a supportive environment and culture in the NICUs. This may help to increase the job satisfaction, to attract and retain clinicians and nurses in intensive care medicine in times of dramatic workforce shortage of NICU caregivers.
